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(57) ABSTRACT 
An imaging apparatus comprises: a detecting unit 101 having 
a plurality of pixels 201 arranged in a matrix, each including 
a conversion element and a Switch element for outputting a 
photoelectric conversion signal; a drive circuit unit 102 con 
trolling the Switching element such that the Switching ele 
ments at least in one row are in the conducting state, and the 
Switching elements in non-continuous rows are simulta 
neously in the conducting state; a signal processing unit 106 
generating a detection signal 115 by adding or averaging the 
electrical signals output by the Switch elements in non-con 
tinuous rows; a comparing unit 501 comparing the detection 
signal 115 with a threshold to determine whether the irradia 
tion of radiation or light is started or ended; and a control 
circuit unit 108 controlling the drive circuit unit 102 or the 
signal processing unit 106 based on the determination of the 
comparing unit 501. 
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IMAGING APPARATUS, CONTROL METHOD 
THEREFOR, AND IMAGING SYSTEM 

TECHNICAL FIELD 

0001. The present invention relates to an imaging appara 
tus and a control method therefor suitable for use in medical 
diagnosis and industrial non-destructive inspection. In par 
ticular, the present invention relates to an imaging apparatus, 
a control method therefor, and an imaging system having a 
detecting unit provided with a plurality of pixels arranged in 
a matrix, each pixel including a conversion element for con 
Verting radiation or light to an electric charge and including a 
Switch element for outputting an electric signal based on the 
electric charge. 

BACKGROUND ART 

0002. In recent years, as an imaging apparatus for use in 
medical image diagnosis and non-destructive inspection 
using X rays, a radiation imaging apparatus using a flat panel 
detector (hereinafter referred to as an FPD) made of a semi 
conductor material has been put into practical use. The radia 
tion imaging apparatus with an FPD is an apparatus capable 
of digital imaging by using the FPD to convert radiation, Such 
as X-ray, transmitted through an object, Such as a patient, to 
an analog electrical signal and converting the signal in ana 
log/digital conversion to obtain a digital image signal. For 
example, in medical image diagnosis, Such a radiation imag 
ing apparatus with an FPD has been used as a digital imaging 
apparatus for still image radiographing Such as radiography 
and moving image radiographing Such as fluoroscopic imag 
1ng. 
0003. In order to use such an imaging apparatus in X-ray 
imaging, X-ray irradiation by an X-ray generating apparatus 
needs to be synchronized with operation of the imaging appa 
ratus. Specifically, in response to the start of X-ray irradia 
tion, the imaging apparatus needs to start the accumulation 
operation of accumulating electrical signals based on X-ray 
transmitted through the object. In response to the end of the 
X-ray irradiation, the imaging apparatus needs to start the 
read operation of reading the accumulated electrical signals. 
0004 Examples of the method of synchronizing the X-ray 
irradiation by the X-ray generating apparatus with the opera 
tion of the imaging apparatus include a method of using a 
cable to connect the X-ray generating apparatus to the imag 
ingapparatus; and a method of causing the imaging apparatus 
to detect X-ray irradiation without a cable and starting the 
operation of the imaging apparatus in response to the detected 
X-ray irradiation. 
0005. As the method of detecting X-ray irradiation by the 
imaging apparatus, for example, there have been known tech 
niques disclosed in the following Patent Literature 1 and 
Patent Literature 2. Patent Literature 1 describes a technique 
in which when X-ray irradiation is detected, neighboring 
pixel signals are added and the added signals are sequentially 
read. Patent Literature 2 describes a technique in which arbi 
trarily selected determination pixel signals are sequentially 
read to detect X-ray irradiation. 

CITATION LIST 

Patent Literature 

0006 PTL 1: Japanese Patent Application Laid-OpenNo. 
2001-116846 
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0007 PTL 2: Japanese Patent Application Laid-Open No. 
2005-1438O2 

SUMMARY OF INVENTION 

Technical Problem 

0008. The aforementioned detection of X-ray irradiation 
needs to detect X-ray irradiation in a condition without an 
object for detection or in a region with a large amount of 
transmitted X-ray from the object for detection. Unfortu 
nately, it is unknown before imaging how the object is 
arranged. Thus, X-ray needs to be detected in a wide region of 
the detecting unit. Further, the imaging apparatus uses a flat 
panel detector made of a semiconductor material. Thus, an 
increase in accumulation time increases dark current which 
deteriorates image quality. Accordingly, an X-ray pulse width 
(from the start of irradiation to the end of the irradiation) 
needs to be accurately detected to perform imaging in a mini 
mum accumulation time. Therefore, the detection of X-ray 
irradiation needs to read signals in a wide region of the detect 
ing unit at high speeds. 
0009. According to Patent Literature 1, the added neigh 
boring pixel signals are sequentially read. Thus, the signals in 
a wide region of the detecting unit can be read, but it takes 
time to read the signals and the X-ray pulse width cannot be 
accurately detected. Further, according to Patent Literature 2, 
arbitrarily selected pixel signals are sequentially read. Thus, 
if the number of selected pixels is small, the amount of X-ray 
irradiation to the selected pixels is small, whereby it may be 
difficult to detect the signals. Furthermore, if the number of 
selected pixels increases, it takes time to read the signals, 
whereby the X-ray pulse width cannot be accurately moni 
tored. 
0010. In view of such problems, the present invention has 
been made, and an object of the present invention is to provide 
an imaging apparatus, a control method therefor, and an 
imaging system capable of more accurately detecting irradia 
tion of X-ray (radiation) and more accurately synchronizing 
X-ray irradiation with imaging apparatus operations. 

Solution to Problem 

0011. According to an aspect of the present invention, an 
imaging apparatus comprising: a detecting unit provided with 
a plurality of pixels arranged in a matrix, each of the pixels 
including a conversion element for converting radiation or 
light into an electric charge and a Switch element for output 
ting an electric signal based on the electric charge; a drive 
circuit unit for controlling a conducting state of the Switching 
element Such that the Switching elements at least in one row 
are turned on together, and a plurality of the Switching ele 
ments in non-continuous rows are simultaneously at a con 
ducting state; a signal processing unit for adding or averaging 
the electric signals outputted from the plurality of the switch 
ing elements of the non-continuous rows, to generate a detec 
tion signal; a comparing unit for comparing the detection 
signal with a threshold, to determine a start of or an end of an 
irradiation of the radiation or light; and a control circuit unit 
for controlling the drive circuit unit or the signal processing 
unit, based on the determination. 

Advantageous Effects of Invention 
0012. The present invention can provide an imaging appa 
ratus, a control method therefor, and an imaging system 



US 2014/01 12448 A1 

capable of more accurately detecting irradiation of X-ray 
(radiation) and more accurately synchronizing X-ray irradia 
tion with imaging apparatus operations. 
0013 Further features of the present invention will 
become apparent from the following description of exem 
plary embodiments with reference to the attached drawings. 

BRIEF DESCRIPTION OF DRAWINGS 

0014 FIG. 1 is a block diagram illustrating an example of 
an imaging apparatus according to a first embodiment of the 
present invention. 
0015 FIG. 2 is a schematic equivalent circuit diagram 
illustrating an example of the imaging apparatus according to 
the first embodiment of the present invention. 
0016 FIG. 3 is an equivalent circuit diagram illustrating 
an example of details of the read-out circuit unit (first read-out 
circuit unit) illustrated in FIGS. 1 and 2. 
0017 FIG. 4 is a flowchart illustrating an example of a 
processing procedure by a control method of the imaging 
apparatus according to the first embodiment of the present 
invention. 
0018 FIG. 5 is a timing chart illustrating an example of an 
imaging operation of the imaging apparatus according to the 
first embodiment of the present invention. 
0019 FIG. 6 is a timing chart illustrating another example 
of the imaging operation of the imaging apparatus according 
to the first embodiment of the present invention. 
0020 FIG. 7 is an equivalent circuit diagram illustrating 
an example of an imaging apparatus according to a second 
embodiment of the present invention. 
0021 FIG. 8 is a timing chart illustrating an example of an 
imaging operation of the imaging apparatus according to the 
second embodiment of the present invention. 
0022 FIG. 9 is an equivalent circuit diagram illustrating 
an example of an imaging apparatus according to a third 
embodiment of the present invention. 
0023 FIG. 10 is a timing chart illustrating an example of 
an imaging operation of the imaging apparatus according to 
the third embodiment of the present invention. 
0024 FIGS. 11A and 11B illustrate an example of appli 
cation of the present invention and are schematic configura 
tion drawings of a radiation imaging system using a portable 
radiation imaging apparatus capable of fluoroscopic radio 
graphing and still image radiographing. 

DESCRIPTION OF EMBODIMENTS 

0025 Now, with reference to the accompanying drawings, 
embodiments for carrying out the present invention will be 
described. Note that the description will be given on an 
example of X-ray as radiation, but the term “radiation' 
according to the present invention is not limited to X-ray but 
includes an electromagnetic wave such as Y radiation and 
radiation Such as C. radiation and B radiation. 

First Embodiment 

0026 FIG. 1 is a block diagram illustrating an example of 
an imaging apparatus according to a first embodiment of the 
present invention. FIG. 1 illustrates an imaging apparatus 100 
which includes a detecting unit 101; a drive circuit unit 102; 
a signal processing unit 106 including a read-out circuit unit 
103, an A/D conversion unit 104, and a digital data processing 
unit 105; a power supply unit 107, and a control circuit unit 
108. 
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0027. The detecting unit 101 has a plurality of pixels 
arranged in a matrix for converting radiation or light into an 
analog electrical signal. The drive circuit unit 102 drives a 
plurality of pixels of the detecting unit 101 for each row to 
parallel output analog electrical signals for each row from the 
plurality of pixels of the detecting unit 101. 
0028. For ease of description, the present embodiment 
assumes that the detecting unit 101 has eight rows by eight 
columns of pixels, which are divided into two groups: a first 
pixel group 101a and a second pixel group 101b, each group 
having four rows of pixels. The pixel signals which are analog 
electrical signals output from the pixels of the first pixel group 
101a are read by a corresponding first read-out circuit unit 
103a. Pixel signals 113 which are parallel read from the 
plurality of pixels and Subjected to parallel-serial conversion 
by the first read-out circuit unit 103a are converted to digital 
data 114 by a corresponding first A/D conversion unit 104a. 
Likewise, pixel signals which are analog electrical signals 
from the second pixel group 101b are read by a corresponding 
second read-out circuit unit 103b and converted to digital data 
by a second A/D conversion unit 104b. 
0029. The digital data from the first A/D conversion unit 
104a and the second A/D conversion unit 104b is input to the 
digital data processing unit 105, in which signal processing, 
digital multiplex processing, offset correction, and the like 
are performed on the digital data to be output as digital image 
signal (115). 
0030 The signal processing unit 106 includes the read-out 
circuit unit 103 having the first read-out circuit unit 103a and 
the second read-out circuit unit 103b; the A/D conversion unit 
104 having the first A/D conversion unit 104a and the second 
A/D conversion unit 104b, and the digital data processing 
unit 105. 

0031. The imaging apparatus 100 further includes the 
power Supply unit 107 for Supplying the signal processing 
unit 106 with a bias corresponding to each component unit. 
More specifically, the power supply unit 107 supplies the 
read-out circuit unit 103 with reference voltages Vref1 and 
Vref2; and supplies the A/D conversion unit 104 with a ref 
erence voltage Vref3. The imaging apparatus 100 further 
includes the control circuit unit 108 for controlling at least 
one of the drive circuit unit 102, the signal processing unit 
106, and the power supply unit 107. The control circuit unit 
108 supplies the power supply unit 107 with a control signal 
118. Further, the control circuit unit 108 supplies the read-out 
circuit unit 103 with control signals 116, 117, and 120. Fur 
thermore, the control circuit unit 108 supplies the A/D con 
version unit 104 with a control signal 129; and supplies the 
digital data processing unit 105 with a control signal 130. Still 
furthermore, the control circuit unit 108 supplies the drive 
circuit unit 102 with a control signal 119. Based on the control 
signal 119, the drive circuit unit 102 supplies the detecting 
unit 101 with a drive signal 111. 
0032 FIG. 2 is a schematic equivalent circuit diagram 
illustrating an example of the imaging apparatus according to 
the first embodiment of the present invention. Note that the 
same components as described in FIG. 1 are assigned to the 
same reference numerals or characters in FIG. 2, and the 
detailed description thereof is omitted. 
0033. The detecting unit 101 includes a plurality of pixels 
201 arranged in a matrix. FIG. 2 illustrates 8x8 pixels 201 
arranged in a matrix of eight rows and eight columns. The 
pixels 201 include conversion elements S (S to Sss), each 
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converting radiation or light to an electric charge; and Switch 
elements T (T to Tss), each outputting an electric signal 
based on the electric charge. 
0034. The drive circuit unit 102 can control the conducting 
states of the Switch elements such that the Switch elements 
(T to Tss) are in conducting states for each row and the 
Switch elements in non-continuous rows are at least tempo 
rarily in conducting States. When a Switch element is in a 
conducting State, the Switch element outputs an electrical 
signal based on the electric charge converted by the conver 
sion element. The operation of the switch element is referred 
to as an output operation. When a Switch element is in a 
non-conducting state, the Switch element accumulates the 
electric charge in the conversion element. The operation of 
the Switch element is referred to as an accumulating opera 
tion. 
0035) Suitable examples of the conversion element S for 
converting light to an electric charge include a photoelectric 
conversion element such as a PIN photodiode mainly com 
posed of amorphous silicon arranged on an insulating Sub 
strate Such as a glass Substrate. Suitable examples of the 
conversion element S for converting radiation to an electric 
charge include an indirect conversion element having a wave 
length converter which is provided on a radiation incident 
side of the above described photoelectric conversion element 
and converts radiation into light on a wavelength band sen 
sible by the photoelectric conversion element; and a direct 
conversion element which directly converts radiation to an 
electric charge. 
0036 Suitable examples of the switch element T include a 
transistor having a control terminal and two main terminals; 
and a thin-film transistor (TFT) in the case of a pixel in which 
a photoelectric conversion element is formed on an insulating 
substrate. 

0037. One electrode of the conversion element S is elec 
trically connected to one of the two main terminals (Source 
electrode and drain electrode) of the switchelement T. and the 
other electrode thereof is electrically connected to a bias 
power Supply Vs through a common line. 
0038. The control terminals of a plurality of switch ele 
ments T of a plurality of pixels in a row direction such as the 
switch elements T to Ts in the first row are electrically 
connected commonly to a drive line G in the first row. Then, 
a drive signal for controlling the conducting state and the 
non-conducting state of the Switch element T is supplied by 
the drive circuit unit 102 for each row through a drive line 
(such as G). The drive signal includes a conducting Voltage 
for placing the Switch element T in the conducting state; and 
a non-conducting Voltage for placing the Switch element T in 
the non-conducting state. 
0039. The other main terminals of switch elements T in a 
plurality of pixels in a column direction Such as the Switch 
elements T to Ts in the first column are electrically con 
nected to a signal line Sig in the first column. While the 
Switch element T is in the conducting state, the Switch ele 
ment T outputs an electrical signal based on the electric 
charge of the conversion element to the read-out circuit unit 
103 through the signal line Sig. 
0040. A plurality of signal lines Sig to Sigs arranged in a 
column direction transfers the electrical signals output from a 
plurality of pixels of the detecting unit 101 in parallel to the 
read-out circuit unit 103. According to present embodiment, 
as illustrated in FIG. 1, the detecting unit 101 is divided into 
two groups: the first pixel group 101a and the second pixel 
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group 101b, each group having four rows of pixels. The 
analog electrical signals output from the first pixel group 
101a are read in parallel by the corresponding first read-out 
circuit unit 103a in the read-out circuit unit 103. The analog 
electrical signals output from the second pixel group 101b are 
read in parallel by the second read-out circuit unit 103b. At 
this time, the read-out circuit unit 103 is configured to be able 
to add or average the electrical signals output by the Switch 
elements included in the pixels 201 in a column direction. 
Specifically, when the start or the end of radiation irradiation 
is detected, the signal processing unit 106 is configured to be 
able to generate detection signals by adding or averaging the 
electrical signals output by the Switch elements included in 
the pixels 201 in a column direction. 
0041. The first read-out circuit unit 103a includes a first 
amplifier circuit unit 202a for amplifying the electrical sig 
nals parallel output from the first pixel group 101a, and a first 
sampling and holding circuit unit 203a for sampling and 
holding the electrical signals from the first amplifier circuit 
unit 202a. The first read-out circuit unit 103a further includes 
a first multiplexer 204a which sequentially outputs the elec 
trical signals read in parallel from the first sampling and 
holding circuit unit 203a, as a serial image signal. The first 
read-out circuit unit 103a further includes a first variable 
amplifier unit 205a which is an output buffer for performing 
impedance conversion on the image signals to be output. 
0042. Likewise, the second read-out circuit unit 103b 
includes a second amplifier circuit unit 202b, a second Sam 
pling and holding circuit unit 203b, a second multiplexer 
204b, and a second variable amplifier unit 205b. 
0043. The electrical signals from the pixels are input to the 

first variable amplifier unit 205a or the second variable ampli 
fier unit 205b through signal buffers SFS. Further, the noise 
components are input to the first variable amplifier unit 205a 
or the second variable amplifier unit 205b through noise 
buffers SFN. 
0044) The electrical signals from the pixels input to the 

first variable amplifier unit 205a from which the noise com 
ponents are subtracted are input to the first A/D conversion 
unit 104a. Likewise, the electrical signals from the pixels 
input to the second variable amplifier unit 205b from which 
the noise components are subtracted are input to the second 
A/D conversion unit 104b. 

0045. The first A/D conversion unit 104a and the second 
A/D conversion unit 104b receive a reference voltage Vref3 
from the power supply unit 107. Here, a reference voltage 
Vref2 is input to each gate of the signal buffers SFS of the first 
read-out circuit unit 103a and the second read-out circuit unit 
103b in a predetermined timing from the power supply unit 
107 through reset switches SRS. 
0046. Further, the reference voltage Vref2 is input to each 
gate of the noise buffers SFN of the first read-out circuit unit 
103a and the second read-out circuit unit 103b in a predeter 
mined timing from the power supply unit 107 through reset 
switches SRN. In other word, the reset switches SR reset the 
inputs to the variable amplifier units 205a and 205b in a 
predetermined timing by Supplying each gate of the buffers 
SF with the reference voltage Vref2 in a predetermined tim 
1ng. 
0047. The control circuit unit 108 controls the imaging 
apparatus 100. The control circuit unit 108 includes therein a 
comparing unit 501 that compares a threshold with the detec 
tion signal 115 output from the signal processing unit 106 and 
determines whether or not X-ray (radiation) or light is irradi 
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ated. The control circuit unit 108 further includes therein a 
timing generating unit 502 that controls the imaging appara 
tus 100 (the drive circuit unit 102, the signal processing unit 
106, and the like) based on the result of the comparing unit 
501. The control circuit unit 108 (the timing generating unit 
502) supplies the first amplifier circuit unit 202a and the 
second amplifier circuit unit 202b with a control signal 116. 
The control circuit unit 108 (the timing generating unit 502) 
supplies the reset switches SRS and SRN with a control signal 
117a, and supplies the first multiplexer 204a and the second 
multiplexer 204b with a control signal 117b. The control 
circuit unit 108 (the timing generating unit 502) supplies the 
first sampling and holding circuit unit 203a and the second 
sampling and holding circuit unit 203b with control signals 
120s, 120m, and 120oe. The control circuit unit 108 (the 
timing generating unit 502) supplies the first A/D conversion 
unit 104a and the second A/D conversion unit 104b with a 
control signal 129; and Supplies the digital data processing 
unit 105 with a control signal 130. 
0048 FIG. 3 is an equivalent circuit diagram illustrating 
an example of details of the read-out circuit unit 103 (first 
read-out circuit unit 103a) illustrated in FIGS. 1 and 2. The 
first amplifier circuit unit 202a has an amplifier circuit includ 
ing an operational amplifier A for amplifying and outputting 
an electrical signal (pixel signal) read from a pixel according 
to each signal line; an integrating capacitor Cf. and a reset 
switch RC for resetting the integrating capacitor Cf. The 
output electrical signal is input to an inverting input terminal 
of the operational amplifier A, and the amplified electrical 
signal is output from an output terminal thereof. The refer 
ence Voltage Vref1 is input to a non-inverting input terminal 
of the operational amplifier Afrom the power supply unit 107. 
The integrating capacitor Cfis interposed between the invert 
ing input terminal and the output terminal of the operational 
amplifier A. The reset switch RC is connected in parallel to 
the integrating capacitor Cf. 
0049. The first sampling and holding circuit unit 203a 
includes an odd row signal sampling and holding circuit, an 
even row signal sampling and holding circuit, an odd row 
noise sampling and holding circuit, and even row noise Sam 
pling and holding circuit corresponding to each amplifier 
circuit. 
0050. The odd row signal sampling and holding circuit 
includes a sampling Switch SHOS for sampling an electrical 
signal from an odd row pixel; and a sampling capacitor Chos 
for holding an odd row pixel signal. The even row signal 
sampling and holding circuit includes a sampling Switch 
SHES for sampling an even row pixel signal; and a sampling 
capacitor Ches for holding an even row pixel signal. The odd 
row noise sampling and holding circuit includes a sampling 
switch SHON for sampling a noise component of the opera 
tional amplifier Abefore sampling the odd row pixel signal; 
and a sampling capacitor Chon for holding the noise signal. 
The even row noise sampling and holding circuit includes a 
sampling switch SHEN for sampling noise of the operational 
amplifier Abefore sampling the even row pixel signal; and a 
sampling capacitor Chen for holding the noise signal. 
0051. The first multiplexer 204a includes a switch MSOS 
corresponding to the odd row signal sampling and holding 
circuit; and a switch MSES corresponding to the even row 
signal sampling and holding circuit, which are provided for 
each amplifier circuit. The first multiplexer 204a further 
includes a switch MSON corresponding to the odd row noise 
sampling and holding circuit; and a switch MSEN corre 
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sponding to the even row noise sampling and holding circuit, 
which are provided for each amplifier circuit. Then, each 
Switch is sequentially selected, whereby the parallel signal of 
the pixel signal or the noise component is converted to the 
serial signal. 
0052. Now, with reference to FIGS. 4, 5, and 6, the opera 
tion of the imaging apparatus of the present invention will be 
described. FIG. 4 is a flowchart illustrating an example of a 
processing procedure by a control method of the imaging 
apparatus according to the first embodiment of the present 
invention. Note that the process of each step in the flowchart 
illustrated in FIG. 4 is performed, for example, under the 
control of the control circuit unit 108. FIGS. 5 and 6 each are 
timing charts illustrating examples of animaging operation of 
the imaging apparatus according to the first embodiment of 
the present invention. 
0053 Here, the description starts with the operation of 
detecting the start of X-ray irradiated in a pulse shape (here 
inafter referred to as an X-ray irradiation start detection 
operation). Note that the present embodiment will focus on 
the operation of detecting the start of X-ray irradiation, but 
this is just an example. For example, the present embodiment 
can be applied to the operation of detecting the start of light. 
0054 First, in order to detect the start of X-ray irradiation, 
under the control of the control circuit unit 108, the drive 
circuit unit 102 drives switch elements in at least non-con 
tinuous rows, here, two rows in the first and eighth rows: 
Switch elements T to Ts and Ts to Tss such that the two 
rows are simultaneously in conducting states. This operation 
corresponds to step S201“detection drive line ON” in FIG. 4. 
Then, the imaging apparatus detects X-ray irradiated to the 
conversion elements S to Ss and Ss to Sss. Here, the 
Switch elements included in the pixels in non-continuous 
rows are placed in conducting states and the pixels in the 
non-continuous rows are located in the outermost row of the 
detecting unit 101. Note that under the control of the control 
circuit unit 108, the drive circuit unit 102 can change the rows 
of the pixels including the switch elements to be placed in 
conducting states in the detection output operation. For 
example, under the control of the control circuit unit 108, in 
response to user input, the drive circuit unit 102 can change 
the rows of the pixels including the switch elements to be 
placed in conducting States in the detection output operation. 
For example, under the control of the control circuit unit 108, 
according to the object portion to be imaged, the drive circuit 
unit 102 can change the rows of the pixels including the 
Switch elements to be placed in conducting states in the detec 
tion output operation. 
0055. In a state in which the switchelements T to Ts and 
T to Tss are placed in conducting states, the control signal 
116 is supplied from the control circuit unit 108, the integrat 
ing capacitor Cf is reset by the reset switch RC, and the 
amplifier circuit is reset. 
0056. Then, the control circuit unit 108 supplies the sam 
pling and holding circuit units 203a and 203b with the control 
signals 120m and 120oe. Then, the sampling switch SHON of 
the odd row noise sampling and holding circuit is made con 
ducting, and the noise component of the amplifier circuit is 
transferred from the reset amplifier circuit to the sampling 
capacitor Chon. Then, the sampling switch SHON is made 
non-conducting and the noise component is held by the sam 
pling capacitor Chon. 
0057 Then, the conversion elements not monitoring 
X-ray are also reset to reset dark current by placing the Switch 
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elements other than the two rows of switch elements T to 
Ts and Ts to Tss in conducting states in steps S202 and S203 
in FIG. 4. During this time, the Switch elements T to Ts and 
Ts to Tss continue to maintain the conducting states and 
detect the start of X-ray irradiation. Here, the dark current 
reset operation may be such that as illustrated by the timing 
chart in FIG. 6, some or all lines continue to be turned on and 
when the start of X-ray irradiation is confirmed, the lines are 
turned off; alternatively as illustrated by the timing chart in 
FIG. 5, the lines G2 to G7 are sequentially turned on and off 
tO reset. 

0058 When a certain time has elapsed since the sampling 
switch SHON was non-conducting, the control circuit unit 
108 supplies the sampling and holding circuit units 203a and 
203b with control signals 120s and 120oe. Then, the sampling 
switch SHOS of the odd row signal sampling and holding 
circuit is made conducting, the signal is transferred to the 
sampling capacitor Chos, and then the sampling Switch 
SHOS is made non-conducting. 
0059. When the X-ray generating apparatus (radiation 
generating apparatus) irradiates the conversion element Sto 
Ss and Ss to Sss of the detecting unit 101 with X-ray, each 
conversion element S generates an electric charge based on 
the irradiated X-ray. Here, the generated electric charge is 
transferred to the integrating capacitor Cf of the amplifier 
circuit, and a difference between when the sampling Switch 
SHON is made non-conducting and when the sampling 
Switch SHOS is made non-conducting appears as a pixel 
signal which is an electrical signal. 
0060. Then, the imaging apparatus 100 performs the fol 
lowing signal processing. The control circuit unit 108 Sup 
plies the reset switches SRS and SRN with the control signal 
117a. Then, the reset switches SRS and SRN are made con 
ducting, the reference Voltage Vref2 is Supplied to each gate 
of the buffers SFS and SFN, and each input to the variable 
amplifier units 205a and 205b is reset. 
0061. Then, the reset switches SRS and SRN are made 
non-conducting and the control circuit unit 108 Supplies the 
multiplexers 204a and 204b with the control signal 117b. 
Accordingly, the switch MSOS1 and the switch MSON1 of 
the first multiplexer 204a are made conducting. Then, the 
pixel signal of the first column pixel is input to the first 
variable amplifier unit 205a through the buffer SFS, and the 
noise component is input thereto through the buffer SFN. The 
switch MSOS5 and switch MSON5 of the second multiplexer 
204b are made conducting at the same time. Accordingly, the 
pixel signal of the fifth column pixel to which the noise 
component is added is input to the second variable amplifier 
unit 205b through the buffer SFS, and the noise component is 
input thereto through the buffer SFN. 
0062. The variable amplifier units 205a and 205b each 
perform differential processing on the noise component and 
the pixel signal to which the noise component is added. Then, 
the pixel signal Subjected to differential processing is ampli 
fied and output from the variable amplifier units 205a and 
205b. Accordingly, the noise component of each amplifier 
circuit is removed from the output from the amplifier circuit. 
The A/D conversion units 104a and 104b convert each output 
pixel signal to digital data AD DATA a and AD DATA b 
respectively and output the digital data to the digital data 
processing unit 105. 
0063. Then, a pixel data output operation is performed on 
the second and sixth column pixels. Then, the A/D conversion 
units 104a and 104b output digital data AD DATA a and 
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AD DATA b respectively to the digital data processing unit 
105. Likewise, a pixel data output operation is sequentially 
performed on the third to fourth and seventh to eighth column 
pixels. 
0064. According to the aforementioned example, the 
switch MSOS 1 to 4 and the switch MSON 1 to 4 are sequen 
tially Switched to convert to the signals to digital data. Alter 
natively, four Switches are simultaneously turned on and the 
added and averaged signals are collectively converted once to 
digital data, whereby it is also possible to increase the speed 
of detecting the start of irradiation of X-ray (radiation) or 
light. According to the aforementioned example, two read 
out circuit units 103: the read-out circuit units 103a and 103b 
are operated, but only one of the read-out circuit units may be 
operated, whereby the detection can be performed with mini 
mum power consumption. Further, the Cfcapacitance of the 
read-out circuit unit 103 may be increased at detection than 
when the object image is read so as to increase and read the 
signal for detection as described later. Furthermore, in order 
to increase the read speed, it is also possible to reduce the time 
constant of a filter inside the read-out circuit unit 103. 
0065. The signal converted to digital data is input to the 
digital data processing unit 105, in which the Sum, an aver 
aged value, a maximum value, or a minimum value of AD D 
ATA a and AD DATA b is calculated (generated) as the 
detection signal 115. Then, the control circuit unit 108 inputs 
the detection signal 115 to the comparing unit 501. Then, the 
comparing unit 501 compares the detection signal 115 with a 
threshold to determine whether or not X-ray is irradiated. 
This operation corresponds to step S204 in FIG. 4. Here, for 
determination of an X-ray start pulse, if the detection signal 
115 input to the comparing unit 501 is greater than a preset 
threshold, a determination is made that X-ray irradiation is 
started. 

0066. A noise level is measured in advance and the thresh 
old is set to a value sufficiently large for the noise level. 
Alternatively, a differential value from the previous monitor 
results may be calculated and evaluated by the amount of 
increase. 
0067. According to the present embodiment, the compar 
ing unit 501 is included in the control circuit unit 108, but for 
example, the comparing unit 501 may be included in the 
digital data processing unit 105 to perform comparison deter 
mination. If a comparison determination is made that X-ray 
irradiation is not started (NO in step S204 in FIG. 4), the 
process returns to step S202 in FIG. 4, in which “detection 
drive line ON” continues to be performed. If a comparison 
determination is made that X-ray irradiation is started (YES 
in step S204 in FIG. 4), the process moves to the accumulat 
ing operation. 
0068. The accumulating operation starts with “drive line 
other than detection drive line OFF' in step S205 in FIG.4, in 
which the switch elements other than the two rows: switch 
elements T to Ts and Ts to Tss are placed in the non 
conducting states. Then, like the X-ray irradiation start detec 
tion operation, in “read signal” in step S206 in FIG. 4, the 
read-out circuit units 103a and 103b are operated. 
0069. In the digital data processing unit 105, the sum, an 
averaged value, a maximum value, or a minimum value of the 
input AD DATA a and AD DATA b is calculated (gener 
ated) as the detection signal 115. Then, the control circuit unit 
108 inputs the detection signal 115 to the comparing unit 501, 
which compares the detection signal 115 with the threshold 
(“threshold>detection signal?” in step S207 in FIG. 4) to 
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determine whether or not X-ray is irradiated. For X-ray irra 
diation end detection, if the detection signal 115 is less thana 
preset threshold, a determination is made that X-ray irradia 
tion is ended. Note that the threshold at this time may be 
replaced with a threshold at X-ray irradiation start detection 
operation. Note also that the switch elements other than the 
two rows of the Switch elements T to Ts and Ts to Tss are 
turned off. Thus, based on the irradiated X-ray, each conver 
sion element generates an electric charge and each conversion 
element accumulates the electric charge. 
0070 If the X-ray irradiation end is confirmed (YES in 
step S207 in FIG. 4), the process moves to the read operation. 
If the X-ray irradiation end is not confirmed (NO in step S207 
in FIG. 4), the process returns to step S206 in FIG. 4. 
0071. The read operation starts with “read object image' 
in step S208 in FIG. 4, in which the control circuit unit 108 
supplies the read-out circuit units 103a and 103b, and the 
drive circuit unit 102 with a control signal. Then the drive 
circuit unit 102 places the Switch elements in non-continuous 
rows in the non-conducting state. Further, the drive circuit 
unit 102 sequentially supplies the drive lines from the first 
row drive line G to the drive line Gs with a conducting 
Voltage to read the electric charge accumulated in the conver 
sion element. 
0072 First, the control circuit unit 108 supplies the ampli 

fier circuit unit 202 with the control signal 116, and the reset 
switch RC resets the integrating capacitor Cf to reset the 
amplifier circuit. Then, the control circuit unit 108 supplies 
the sampling and holding circuit unit 203 with the control 
signals 120m and 120oe. Then, the sampling switch SHON of 
the odd row noise sampling and holding circuit is made con 
ducting, and the noise component of the amplifier circuit is 
transferred from the reset amplifier circuit to the sampling 
capacitor Chon. Subsequently, the sampling switch SHON is 
made non-conducting and the noise component is held by the 
sampling capacitor Chon. 
0073. Then, the control circuit unit 108 supplies the drive 
circuit unit 102 with the control signal 119. Based on the 
control signal 119, the drive circuit unit 102 outputs a con 
ducting voltage to the first row drive line G to place the 
Switch elements T to Ts in the conducting State. When the 
Switch elements T to Ts are in the conducting state, the 
electrical signals accumulated in the conversion elements S. 
to Sls and based on the electric charge are output to the 
integrating capacitor Cf. Then, an output proportional to the 
electrical signal output from the amplifier circuit appears. 
When the electrical signals are fully output, the switch ele 
ments T to Ts are placed in the non-conducting state. 
0074 Then, the control circuit unit 108 supplies the sam 
pling and holding circuit unit 203 with the control signals 
120s and 120oe. Accordingly, the sampling switch SHOS of 
the odd row signal sampling and holding circuit is made 
conducting, and the signal is transferred to the sampling 
capacitor Chos. Subsequently, the sampling switch SHOS is 
made non-conducting, and the pixel signal based on the irra 
diated X-ray is stored in the sampling capacitor Chos. 
0075. Then, the control circuit unit 108 supplies the reset 
switches SRS and SRN with the control signal 117a. Accord 
ingly, the reset switches SRS and SRN are made conducting, 
and the reference voltage Vref2 is supplied to each gate of the 
buffers SFS and SFN to reset the input to the variable ampli 
fier units 205a and 205b. 

0076. Then, the reset switches SRS and SRN are made 
non-conducting, and the control circuit unit 108 Supplies each 
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multiplexer with the control signal 117b. Accordingly, the 
Switch MSOS1 and the Switch MSON1 of the first multi 
plexer 204a is made conducting. Accordingly, the pixel signal 
of the first column pixel is input to the first variable amplifier 
unit 205a through the buffer SFS, and the noise component is 
input thereto through the buffer SFN. The switch MSOS5 and 
switch MSON5 of the second multiplexer 204b are made 
conducting at the same time. Accordingly, the pixel signal of 
the fifth column pixel to which the noise component is added 
is input to the second variable amplifier unit 205b through the 
buffer SFS, and the noise component is input thereto through 
the buffer SFN. 
0077. Each variable amplifier performs differential pro 
cessing on the noise component and the pixel signal to which 
the noise component is added. Then, the pixel signal Sub 
jected to differential processing is amplified and output from 
the variable amplifier. Accordingly, the noise component of 
each amplifier circuit is removed from the output from the 
amplifier circuit. The A/D conversion units 104a and 104b 
convert each output pixel signal to digital data S (1,1) and S 
(1, 5) respectively and output the digital data to the digital 
data processing unit 105. 
0078. Then, the pixel data output operation is performed 
on the second and sixth column pixels. Then, the A/D con 
version units 104a and 104b output the digital data S (1,2) 
and S (1, 6) respectively to the digital data processing unit 
105. Likewise, the pixel data output operation is sequentially 
performed on the third to fourth and seventh to eighth column 
pixels. Likewise, the pixel data output operation is performed 
on the second to eighth row pixels, whereby an X-ray irradi 
ated object image can be acquired. 
(0079. Further, in the operation: “read offset correction 
image' in step S209 in FIG. 4 and illustrated by the timing 
chart in FIG. 5, an offset image without X-ray irradiation is 
acquired. Therefore, after the read operation following the 
X-ray irradiation, the X-ray irradiation start detection opera 
tion, the accumulating operation, and the read operation are 
repeated once more in the same amount of time in a state 
without X-ray irradiation to acquire the offset image. Then, 
the digital data processing unit 105 performs subtraction pro 
cessing on the object image and the offset image for offset 
correction. 

0080. In order to detect the start or the end of X-ray irra 
diation, the present embodiment uses the first row switch 
elements T to Ts and the eighth row Switch elements Ts to 
Tss as the Switch elements in non-continuous rows, but when 
the same row elements continue to be used for monitoring, the 
conversion element S or the switch element T may be dete 
riorated. Accordingly, the first row Switch elements T to Ts 
and the second row Switch elements T to Ts; and the eighth 
row Switch elements Ts to Tss and the seventh row Switch 
elements T, to T-7s may be alternately used to prevent dete 
rioration. 
I0081. According to the present embodiment, the pixels 
detecting two rows of X-ray including the Switch elements 
T to Ts and Ts to Tss do not perform the accumulating 
operation, and thus at read operation, the row pixels have no 
X-ray information and no signal. Therefore, the rows can be 
treated as peripheral dummy rows not used by the user or as 
defect row pixels to perform defect correction using adjacent 
row pixels for interpolation. Here, the defect correction is 
performed, for example, by the digital data processing unit 
105. The digital data processing unit 105 performing the 
defect correction constitutes “correcting unit'. When a row is 
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used as the defect row and the rows adjacent (upper and 
lower) to the row do the accumulating operation, correction 
can be made using the pixel signals (electrical signals) of the 
upper and lower row pixels, whereby correction accuracy can 
be increased. Thus, when X-ray is detected, a wide range of 
X-ray can be detected at high speeds by detection in nonad 
jacent discontinuous rows, the start or the end of X-ray irra 
diation can be detected with good precision, and high-preci 
sion defect correction can be performed. 
0082 Before starting X-ray imaging, a radiologist selects 
the portion to be imaged and determines the conditions for the 
X-ray generating apparatus based on the selected portion. 
Accordingly, in conjunction with the portion to be imaged, 
the X-ray detecting rows are arranged in a region having a 
large amount of X-ray transmission, whereby the detection 
precision of the detecting unit 101 can be increased. For 
example, when the chest is imaged, the regions such as an 
armpit or a neck side of the object in which X-ray is directly 
input to the imaging apparatus 100 without transmitting 
through the object are easy to detect the start or the end of 
X-ray irradiation. In a case in which imaging is performed 
without selecting a portion to be imaged, a radiologist can 
arbitrarily select the rows for use in detection. Then, for 
example, the control circuit unit 108 detects the selected rows 
and controls the drive circuit unit 102 to detect the start or the 
end of X-ray irradiation. 

Second Embodiment 

0083. Now, with reference to FIGS. 7 and 8, a second 
embodiment of the present invention will be described. The 
second embodiment is different from the first embodiment in 
the configuration of the imaging apparatus. Note that detailed 
description of the same apparatus configuration and operation 
as those of the first embodiment will be omitted. 
0084 FIG. 7 is an equivalent circuit diagram illustrating 
an example of the imaging apparatus according to the second 
embodiment of the present invention. FIG. 8 is a timing chart 
illustrating an example of an imaging operation of the imag 
ing apparatus according to the second embodiment of the 
present invention. 
I0085. In the first embodiment, the drive lines G to Gs are 
common in a row direction, but in the second embodiment, 
the drive lines are divided at the center of the detecting unit 
101. More specifically, a plurality of row pixels of the detect 
ing unit 101 is divided into a plurality of groups (two groups 
in the example of FIG. 7). The drive line GR to GRs are 
configured to receive a drive signal from the drive circuit unit 
102a and the drive line GL to GLs are configured to receive 
a drive signal from the drive circuit unit 102b. 
I0086 Thus, in the X-ray irradiation start detection opera 
tion and the accumulating operation, the drive line GR is 
controlled to turn the Switch elements T to Ta on and the 
drive line GRs is controlled to turn the switch elements Ts to 
Tsa on. Further, the drive line GL is controlled to turn the 
Switch elements Tss to Ts on and the drive line GLs is con 
trolled to turn the switch elements Tss to Tsson. Thereby, the 
start or the end of an X-ray pulse is detected. Thus, the pixel 
positions for detecting X-ray irradiation can be dispersed, 
whereby the detection rate of detecting the start or the end of 
X-ray irradiation can be higher than that of the first embodi 
ment. 

Third Embodiment 

0087. With reference to FIGS. 9 and 10, a third embodi 
ment of the present invention will be described. The third 
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embodiment is different from the first and second embodi 
ments in the configuration of the imaging apparatus. Note that 
detailed description of the same apparatus configuration and 
operation as those of the first and second embodiments will be 
omitted. 

I0088 Fig. 9 is an equivalent circuit diagram illustrating an 
example of the imaging apparatus according to the third 
embodiment of the present invention. FIG.10 is a timing chart 
illustrating an example of an imaging operation of the imag 
ing apparatus according to the third embodiment of the 
present invention. 
I0089. In the first and second embodiments, the signal lines 
Sig to Sigs are common in a column direction, but in the third 
embodiment, the signal lines are divided at the center of the 
detecting unit 101. The signal lines SigU to SigU are con 
nected to the read-out circuit unit 103a, and the signal lines 
SigUs to SigUs are connected to the read-out circuit unit 
103b. The signal lines SigD to SigD are connected to the 
read-out circuit unit 103c, and the signal lines SigDs to SigDs 
are connected to the read-out circuit unit 103d. 

0090 Thus, in the X-ray irradiation start detection opera 
tion and the accumulating operation, the drive line GR is 
controlled to turn the Switch elements T to Ta on, and the 
drive line GRs is controlled to turn the switch elements Ts to 
Tsa on. Further, the drive line GL is controlled to turn the 
Switch elements Ts to Ts on, and the drive line GLs is 
controlled to turn the Switch elements Tss to Tsson. Thereby, 
the start or the end of X-ray irradiation is detected. 
0091. In the first and second embodiments, two rows of 
signal electric charges at X-ray monitoring are added to the 
integrating capacitor Cf of the read-out circuit unit 103. On 
the contrary, in the present embodiment, an adder 503 in the 
control circuit unit 108 adds two rows of signal electric 
charges and then the comparing unit 501 determines whether 
X-ray irradiation is started or ended. 
0092. In the case of moving image radiographing, the 
frame rate can be increased by dividing the signal lines Sig at 
the center to increase the speed of read operation. Thus, in the 
detection of X-ray irradiation during the X-ray irradiation 
start detection operation and the accumulating operation, the 
signals read by the read-out circuit units 103a to 103d are 
converted to digital data by the A/D conversion units 104a to 
104d and added by the adder 503, whereby an X-ray pulse can 
be monitored. 

Application Example 

(0093 FIGS. 11A and 11B each illustrate an example of 
application of the present invention to a portable radiation 
imaging apparatus. FIG. 11A illustrates an example of appli 
cation of the present invention and is a schematic configura 
tion drawing of a radiation imaging system using a portable 
radiation imaging apparatus capable of fluoroscopic imaging 
and still image radiographing. FIG. 11A illustrates an 
example in which the imaging apparatus 100 is detached from 
a C-type arm 601, and a radiation generating apparatus 206 
provided in the C-type arm 601 is used for imaging. Here, the 
C-type arm 601 holds the radiation generating apparatus 206 
and the imaging apparatus 100. 
0094. A display unit 602 is a display medium capable of 
displaying an image based on image data obtained by the 
imaging apparatus 100. A bed 603 is a board for placing an 
object 604 thereon. A carriage 605 can move the radiation 
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generating apparatus 206, the imaging apparatus 100, and the 
C-type arm 601. A portable control apparatus (control com 
puter) 606 can control them. 
0095. The control apparatus 606 can also perform image 
processing on the image signal obtained by the imaging appa 
ratus 100 to transfer image data to the display unit 602 and the 
like. The image data generated by the image processing by the 
control apparatus 606 can be transferred to a remote location 
through a transmission unit Such as a telephone line. Accord 
ingly, the image data can be displayed on a display Screen in 
another location Such as a doctor room or stored in a storage 
unit Such as an optical disk so as to be used by a remote doctor 
for diagnosis. The transmitted image data can be recorded as 
a film by a film processor. Note that some or all of the com 
ponents of the control circuit unit 108 according to the 
embodiments of the present invention may be included in the 
imaging apparatus 100 or in the control apparatus 606. For 
example, in a case in which the control circuit unit 108 is 
included in the imaging apparatus 100, the control apparatus 
606 may transmit a control signal to the control circuit unit 
108. 

0096 FIG. 11B illustrates an example of application of the 
present invention and is a schematic configuration drawing of 
a radiation imaging system usingaportable radiation imaging 
apparatus capable of fluoroscopic imaging and still image 
radiographing. Note that the same apparatus configuration as 
that in FIG. 11A are assigned to the same reference numerals 
or characters in FIG. 11B and the detailed description thereof 
will be omitted. 

0097 FIG. 11B illustrates an example in which the imag 
ing apparatus 100 is detached from the C-type arm 601, and a 
radiation generating apparatus 607 different from the radia 
tion generating apparatus 206 provided in the C-type arm 601 
is used for imaging. Thus, when another radiation generating 
apparatus 607 is used for imaging, synchronous imaging can 
be performed by detecting the start or the end of X-ray irra 
diation without communication between the radiation gener 
ating apparatus 607 and the imaging apparatus 100 through a 
cable or radio. 

0098. Note that the embodiments of the present invention 
can be achieved, for example, by causing the computer to 
execute a program. Further, a unit for Supplying the computer 
with the program Such as a computer-readable storage 
medium Such as a CD-ROM storing the program or a trans 
mission medium Such as the Internet for transmitting the 
program can also be applied as the embodiment of the present 
invention. Furthermore, the program can also be applied as 
the embodiment of the present invention. The program, the 
storage medium, the transmission medium, and the program 
are included in the category of the present invention. Accord 
ing to each embodiment of the present invention, the digital 
data processing unit 105 of the imaging apparatus 100 per 
forms correction processing, but the present invention is not 
limited to this. For example, an image processing apparatus 
outside the imaging apparatus 100 of the control apparatus 
606 may perform correction processing. Any invention by a 
combination easily conceivable from each embodiment of the 
present invention is also included in the category of the 
present invention. 
0099 While the present invention has been described with 
reference to exemplary embodiments, it is to be understood 
that the invention is not limited to the disclosed exemplary 
embodiments. The scope of the following claims is to be 

Apr. 24, 2014 

accorded the broadest interpretation so as to encompass all 
Such modifications and equivalent structures and functions. 
0100. This application claims the benefit of Japanese 
Patent Application No. 2011-116271, filed May 24, 2011, 
which is hereby incorporated by reference herein in its 
entirety. 

1. An imaging apparatus comprising: 
a detecting unit provided with a plurality of pixels arranged 

in a matrix, each of the pixels including a conversion 
element for converting radiation or light into an electric 
charge and a Switching element for outputting an electric 
signal based on the electric charge; 

a drive circuit unit for controlling a conducting state of the 
Switching element Such that the Switching elements at 
least in one row are turned on together, and a plurality of 
the Switching elements in non-continuous rows are 
simultaneously at a conducting state; 

a signal processing unit for adding or averaging the electric 
signals outputted from a plurality of pixels of the non 
continuous rows, to generate a detection signal; 

a comparing unit for comparing the detection signal with a 
threshold, to determine a start of or an end of an irradia 
tion of the radiation or light; and 

a control circuit unit for controlling the drive circuit unit or 
the signal processing unit, based on the determination. 

2. The imaging apparatus according to claim 1, wherein the 
control circuit unit controls the drive circuit unit to maintain 
the Switching elements of the non-continuous rows at the 
conducting state and to maintain at a non-conducting state the 
Switching elements of the rows other than the non-continuous 
rows, in response to the determination by the comparing unit 
of the start of the irradiation of the radiation or light. 

3. The imaging apparatus according to claim 1, wherein the 
control circuit unit controls the drive circuit unit to change the 
Switching elements of the non-continuous rows into a non 
conducting state, when the comparing unit determines the end 
of the irradiation of the radiation or light. 

4. The imaging apparatus according to claim 1, wherein the 
Switching element comprises a transistor, and a source or 
drain electrode of the transistor is connected to one of elec 
trodes of the conversion element. 

5. The imaging apparatus according to claim 1, wherein the 
signal processing unit includes a read out circuit performing 
the adding or averaging the electric signals outputted from the 
Switching elements arranged in a column direction. 

6. The imaging apparatus according to claim 1, wherein the 
pixels are grouped into a plurality of groups. 

7. The imaging apparatus according to claim 1, wherein the 
pixels of the non-continuous rows are arranged at outermost 
rows of the detecting unit. 

8. The imaging apparatus according to claim 1, wherein the 
drive circuit unit is capable of changing the driving of the 
Switching elements of the plurality of the non-continuous 
OWS. 

9. The imaging apparatus according to claim 8, wherein the 
drive circuit unit is capable of changing the driving of the 
Switching elements of the plurality of the non-continuous 
rows, according to an input by user. 

10. The imaging apparatus according to claim 1, wherein 
the drive circuit unit is capable of changing the driving of the 
Switching elements of the plurality of the non-continuous 
rows, according to a portion of an object for imaging. 

11. The imaging apparatus according to claim 1, further 
comprising a correcting unit for defect correction of the pixels 
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of the plurality of the non-continuous rows based on the 
pixels of rows adjacent to the plurality of the non-continuous 
OWS. 

12. An imaging System comprising: 
the imaging apparatus according to claim 1; and 
a controlling computer for transmitting a control signal to 

the control circuit unit. 
13. A driving method of an imaging apparatus including a 

detecting unit provided with a plurality of pixels arranged in 
a matrix, each of the pixels including a conversion element for 
converting radiation or light into an electric charge and a 
Switching element for outputting an electric signal based on 
the electric charge; a drive circuit unit for controlling a con 
ducting state of the Switching element such that the Switching 
elements at least in one row are turned on together, and a 
plurality of the Switching elements in non-continuous rows 
are simultaneously at a conducting state; and a signal pro 
cessing unit for adding or averaging the electric signals out 
putted from a the plurality of pixels of the non-continuous 
rows, to generate a detection signal, the driving method com 
prising steps of: 

comparing the detection signal with a threshold, to deter 
mine a start of oran end of an irradiation of the radiation 
or light; and 

controlling the drive circuit unit or the signal processing 
unit, based on the determination. 
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